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Second	Energy	Scan	Runs	
Energy	 Runs	

1	GeV	 2297,	2298*	

2	GeV	 2265,	2266,	2267,	2268*	

3	GeV	 2260*,	2261,	2262	

4	GeV	 2253,	2255*	

6	GeV	 2243,	2244,	2245,	2247*	

8	GeV	 2233,	2234,	2292,	2293,	2294,	
2295*	

12	GeV	 2275,	2276*,	2277	

16	GeV	 2279,	2280*,	2281,	2282,	2283	

ProducHon:	ProducHon_0428_MIP_set2_Cosmic	

Cuts:	
•  Cherenkov:	abs(C2_inner_t	+	C2_outer_t)	>	100	
•  Veto:	Veto1_t	<	15	||	Veto2_t	<	15	||	Veto3_t	<	15	||	Veto4_t	<	15	
•  Horizontal	hodoscope:	abs(Horz_HODO_R5_t)	>	30||abs(Horz_HODO_R6_t)	>	30	
•  VerHcal	hodoscope:	abs(Vert_HODO_R3_t)	>	30	 2	

*runs	previously	
used	in	single	run	
analysis	



Previously	

•  When	using	single	runs	for	our	analysis	we	
had	an	issue	with	low	staHsHcs	for	lower	
energy	runs	

•  The	runs	we	used	were	chosen	somewhat	
arbitrarily		(possibly	not	a	good	representaHon	
of	the	data)	
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Energy (GeV)
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0.3  / ndf 2χ  98.14 / 27
Prob  10− 5.19e
p0        0.001985± 0.02538 
p1        0.003644± 0.141 

 / ndf 2χ  98.14 / 27
Prob  10− 5.19e
p0        0.001985± 0.02538 
p1        0.003644± 0.141 

Resolution
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Resolution

Second	Scan	All	Runs	
•  Each	run	is	plo_ed	individually	
•  SHll	have	some	staHsHcs	issues,	especially	with	the	1	GeV	

point	
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Actual	points	used	for	fit	 Spread	out	points	with	fit	from	lea	



Second	Scan	All	Runs	
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 / ndf 2χ   8982 / 6
Prob       0
p0        0.002215± 0.1924 
p1        0.0001903± 1.061 

 / ndf 2χ   8982 / 6
Prob       0
p0        0.002215± 0.1924 
p1        0.0001903± 1.061 

UIUC Second Energy Scan Analysis
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 / ndf 2χ   26.5 / 6
Prob   0.0001795
p0        0.002876± 0.02751 
p1        0.00581± 0.1314 

 / ndf 2χ   26.5 / 6
Prob   0.0001795
p0        0.002876± 0.02751 
p1        0.00581± 0.1314 

UIUC Second Energy Scan Analysis

Energy (GeV)
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0.3  / ndf 2χ  98.14 / 27
Prob  10− 5.19e
p0        0.001985± 0.02538 
p1        0.003644± 0.141 

 / ndf 2χ  98.14 / 27
Prob  10− 5.19e
p0        0.001985± 0.02538 
p1        0.003644± 0.141 

Resolution

Single	runs	 All	runs	
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Removing	Runs	

•  Removed	runs	with	“bad”	5	by	5	energy	
distribuHon	fits:	
– Very	low	staHsHcs	runs	
– Fits	that	do	not	accurately	describe	the	higher	
energy	end	of	the	distribuHon	



Fits	of	Points	Removed	
hE5x5_1GeV_run_2297

Entries  20
Mean   0.9209
RMS     0.244

 / ndf 2χ  3.513 / 10
Prob   0.9667
Constant  0.481± 1.332 
Mean      0.2708± 0.9377 
Sigma     0.5143± 0.4489 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

1

10 hE5x5_1GeV_run_2297
Entries  20
Mean   0.9209
RMS     0.244

 / ndf 2χ  3.513 / 10
Prob   0.9667
Constant  0.481± 1.332 
Mean      0.2708± 0.9377 
Sigma     0.5143± 0.4489 

hE5x5_1GeV_run_2297

hE5x5_1GeV_run_2298
Entries  71
Mean   0.9611
RMS     0.296

 / ndf 2χ  10.64 / 24
Prob   0.9913
Constant  0.511± 2.817 
Mean      0.043± 1.039 
Sigma     0.05±  0.23 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

1

10

hE5x5_1GeV_run_2298
Entries  71
Mean   0.9611
RMS     0.296

 / ndf 2χ  10.64 / 24
Prob   0.9913
Constant  0.511± 2.817 
Mean      0.043± 1.039 
Sigma     0.05±  0.23 

hE5x5_1GeV_run_2298

Low	staHsHcs	



hE5x5_2GeV_run_2265
Entries  176
Mean    1.848
RMS    0.6219

 / ndf 2χ  9.828 / 9
Prob   0.3646
Constant  2.25± 19.14 
Mean      0.019± 2.146 
Sigma     0.0170± 0.1953 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14

1

10

hE5x5_2GeV_run_2265
Entries  176
Mean    1.848
RMS    0.6219

 / ndf 2χ  9.828 / 9
Prob   0.3646
Constant  2.25± 19.14 
Mean      0.019± 2.146 
Sigma     0.0170± 0.1953 

hE5x5_2GeV_run_2265

hE5x5_2GeV_run_2266
Entries  159
Mean     1.87
RMS    0.5677

 / ndf 2χ  23.76 / 11
Prob   0.01379
Constant  1.84± 13.77 
Mean      0.028± 2.065 
Sigma     0.0275± 0.2421 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14

1

10

hE5x5_2GeV_run_2266
Entries  159
Mean     1.87
RMS    0.5677

 / ndf 2χ  23.76 / 11
Prob   0.01379
Constant  1.84± 13.77 
Mean      0.028± 2.065 
Sigma     0.0275± 0.2421 

hE5x5_2GeV_run_2266

hE5x5_2GeV_run_2267
Entries  278
Mean    1.822
RMS    0.5866

 / ndf 2χ  20.38 / 12
Prob   0.0602
Constant  2.61± 26.61 
Mean      0.020± 2.089 
Sigma     0.0166± 0.2229 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14
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10

hE5x5_2GeV_run_2267
Entries  278
Mean    1.822
RMS    0.5866

 / ndf 2χ  20.38 / 12
Prob   0.0602
Constant  2.61± 26.61 
Mean      0.020± 2.089 
Sigma     0.0166± 0.2229 

hE5x5_2GeV_run_2267

hE5x5_2GeV_run_2268
Entries  405
Mean    1.759
RMS     0.604

 / ndf 2χ  13.13 / 14
Prob   0.5166
Constant  2.93± 38.98 
Mean      0.02±  2.03 
Sigma     0.0125± 0.2338 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14

1
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210 hE5x5_2GeV_run_2268
Entries  405
Mean    1.759
RMS     0.604

 / ndf 2χ  13.13 / 14
Prob   0.5166
Constant  2.93± 38.98 
Mean      0.02±  2.03 
Sigma     0.0125± 0.2338 

hE5x5_2GeV_run_2268

Fits	of	Points	Removed	

hE5x5_3GeV_run_2260
Entries  349
Mean    2.791
RMS     1.037

 / ndf 2χ  24.11 / 17
Prob   0.1164
Constant  2.07± 23.35 
Mean      0.02±  3.15 
Sigma     0.0242± 0.3218 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14
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hE5x5_3GeV_run_2260
Entries  349
Mean    2.791
RMS     1.037

 / ndf 2χ  24.11 / 17
Prob   0.1164
Constant  2.07± 23.35 
Mean      0.02±  3.15 
Sigma     0.0242± 0.3218 

hE5x5_3GeV_run_2260

hE5x5_3GeV_run_2261
Entries  357
Mean    2.821
RMS    0.9237

 / ndf 2χ  12.76 / 20
Prob   0.8875
Constant  2.09± 25.25 
Mean      0.021± 3.204 
Sigma     0.0201± 0.3245 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14

1

10

hE5x5_3GeV_run_2261
Entries  357
Mean    2.821
RMS    0.9237

 / ndf 2χ  12.76 / 20
Prob   0.8875
Constant  2.09± 25.25 
Mean      0.021± 3.204 
Sigma     0.0201± 0.3245 

hE5x5_3GeV_run_2261

hE5x5_3GeV_run_2262
Entries  143
Mean     2.85
RMS    0.8859

 / ndf 2χ  10.13 / 13
Prob   0.6834
Constant  1.67± 11.93 
Mean      0.027± 3.265 
Sigma     0.0272± 0.2496 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14

1

10

hE5x5_3GeV_run_2262
Entries  143
Mean     2.85
RMS    0.8859

 / ndf 2χ  10.13 / 13
Prob   0.6834
Constant  1.67± 11.93 
Mean      0.027± 3.265 
Sigma     0.0272± 0.2496 

hE5x5_3GeV_run_2262

hE5x5_6GeV_run_2243
Entries  219
Mean    5.783
RMS     1.716

 / ndf 2χ  18.99 / 16
Prob   0.2692
Constant  1.40± 12.16 
Mean      0.043± 6.551 
Sigma     0.0355± 0.4281 

energy in 5x5 (GeV) 
2 4 6 8 10 12 14 16 18 20 22
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10

hE5x5_6GeV_run_2243
Entries  219
Mean    5.783
RMS     1.716

 / ndf 2χ  18.99 / 16
Prob   0.2692
Constant  1.40± 12.16 
Mean      0.043± 6.551 
Sigma     0.0355± 0.4281 

hE5x5_6GeV_run_2243

hE5x5_6GeV_run_2244
Entries  881
Mean    5.762
RMS     1.472

 / ndf 2χ  13.79 / 20
Prob   0.8409
Constant  2.95± 54.03 
Mean      0.02±  6.42 
Sigma     0.018± 0.452 

energy in 5x5 (GeV) 
2 4 6 8 10 12 14 16 18 20 22
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210 hE5x5_6GeV_run_2244
Entries  881
Mean    5.762
RMS     1.472

 / ndf 2χ  13.79 / 20
Prob   0.8409
Constant  2.95± 54.03 
Mean      0.02±  6.42 
Sigma     0.018± 0.452 

hE5x5_6GeV_run_2244

hE5x5_6GeV_run_2245
Entries  317
Mean    5.956
RMS     1.801

 / ndf 2χ  18.88 / 18
Prob   0.3995
Constant  1.48± 15.52 
Mean      0.048± 6.534 
Sigma     0.0493± 0.5712 

energy in 5x5 (GeV) 
2 4 6 8 10 12 14 16 18 20 22

1

10

hE5x5_6GeV_run_2245
Entries  317
Mean    5.956
RMS     1.801

 / ndf 2χ  18.88 / 18
Prob   0.3995
Constant  1.48± 15.52 
Mean      0.048± 6.534 
Sigma     0.0493± 0.5712 

hE5x5_6GeV_run_2245

hE5x5_6GeV_run_2247
Entries  171
Mean    5.568
RMS     1.583

 / ndf 2χ  13.18 / 17
Prob   0.7244
Constant  1.08±  7.99 
Mean      0.066± 6.324 
Sigma     0.0696± 0.5577 

energy in 5x5 (GeV) 
2 4 6 8 10 12 14 16 18 20 22

1
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hE5x5_6GeV_run_2247
Entries  171
Mean    5.568
RMS     1.583

 / ndf 2χ  13.18 / 17
Prob   0.7244
Constant  1.08±  7.99 
Mean      0.066± 6.324 
Sigma     0.0696± 0.5577 

hE5x5_6GeV_run_2247
Bad	fits	

Could	possibly	fix	these	fit	issues	with	a	modified	fihng	procedure	
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ResoluHon	

With	all	points	
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 / ndf 2χ  74.99 / 22
Prob  07− 1.06e
p0        0.001902± 0.02694 
p1        0.003837± 0.1371 

Resolution
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Runs	2297,	2260,	2266,	2245,	2247	removed	
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 / ndf 2χ  98.14 / 27
Prob  10− 5.19e
p0        0.001985± 0.02538 
p1        0.003644± 0.141 
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UIUC Second Energy Scan Analysis
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UIUC Second Energy Scan Analysis

Linearity	

With	all	points	 Runs	2297,	2260,	2266,	2245,	2247	removed	
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 / ndf 2χ  496.9 / 22
Prob       0
p0        0.008985±0.002066 − 
p1        0.001095± 1.075 

 / ndf 2χ  496.9 / 22
Prob       0
p0        0.008985±0.002066 − 
p1        0.001095± 1.075 

UIUC Second Energy Scan Analysis
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 / ndf 2χ  516.7 / 27
Prob       0
p0        0.008432±0.01472 − 
p1        0.001062± 1.076 

 / ndf 2χ  516.7 / 27
Prob       0
p0        0.008432±0.01472 − 
p1        0.001062± 1.076 

UIUC Second Energy Scan Analysis
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UIUC Second Energy Scan Analysis

Preliminary Analysis e-shower calibration

Preliminary Analysis MIP calibration

Comparison	with	Preliminary	Analysis	
•  Currently	we	are	using	MIP	calibraHon	data	
•  We	want	to	see	if	the	resoluHon	will	further	improve	with		

e-shower	calibraHon	as	it	did	in	the	preliminary	analysis	
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UIUC Second Energy Scan Analysis

Preliminary Analysis MIP calibration

Preliminary Analysis e-shower calibration
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0.3  / ndf 2χ  74.99 / 22
Prob  07− 1.06e
p0        0.001902± 0.02694 
p1        0.003837± 0.1371 

 / ndf 2χ  74.99 / 22
Prob  07− 1.06e
p0        0.001902± 0.02694 
p1        0.003837± 0.1371 

Resolution
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 / ndf 2χ  496.9 / 22
Prob       0
p0        0.008985±0.002066 − 
p1        0.001095± 1.075 

 / ndf 2χ  496.9 / 22
Prob       0
p0        0.008985±0.002066 − 
p1        0.001095± 1.075 

UIUC Second Energy Scan Analysis


